
3/

m\^_7>n?7 % 1 &

XXmZ#7Zr7c\b_7\C#Zhf oeklF ]7klf7n]dvv
Zifba_Z#Nfn_c\b_7

 -415\d@Ni_pBb_ heW XXmkl]F7mif7klf7W Ui_cki_vvn]d qdp_Z,\Ea hga_m\l]̂ _pBb_ $‘,b_hg_ mhn_rb_W p^_s]d7kEaZhf q]r_jCd7m n]db_7n]d Zkanl _̂\Eahg_+

hehg_ oehf7Wjba_nEjba_nEZcrfb_7 ofc\b_7 Zk7\B̂ _7n]d qdp_Zsf_kZcrf\Ea[E m^f’p_ XXmob_7Z#fb_ hg_ oehf7Wmi@Nba_ heW hk]db_7Zr6hd]T ri_pb_o]k_akg_vv Vd

heWifsp_heklf7n]dhf Zcrf\Eahg_+

 $‘,b_hg_ heW mZo7m^n_iJ_7if7c\b_7W m\ln_m\lf csi_Zhf oehf7klf7W jb_anEjb_anEZcrfb_7oEc\b_7n]d kcrFodr_(Cdhf kn[E -4/3 %hd]TkVdp_&

-4/4 \d@Ni_– nM@_dr_csi_of\aEhga_ kHnfkN?kNfrb_ mkl]F7mif7klf7hg_ Zcrfb_7oE@]db_Zhf qdp_nd̂ _klf7 csi_Hnhg_Vd h]k_7hBb_7ig_7#Cd7\Eahg_+  XXoehf7hg_ peg?Zhf

]̂(fkZmfn_h]dT ofn]dof#kg_ Vd (CdHng_on_\C# _̂ nM@_dr_k Z#Nfb_oBE@]db_r‘vv Vd $‘,b_W n]d(_p]db_Z#7 mqxFr§p]£qEpBb_ Zsf_cr qf7hg_+ mc\f7Zhf inf7

klf7qEpBb_og_7 oehf7hg_ [d#f7h\b_W s _̂jb_7c\b_7n]d kqb_#Nf7ZiZhfhecsi_Zhf_og_7 p#]i¤f _̂ Zofn– m^f7(ehnEah]dT hehg_ @Ni_h _̂7 Zr‘b_7klf7iBfZnlf_

modr_– h[fp#f7Z#B7\l(_kD ^](fkW s _̂7p?7qf7Zhf mnl]F7 #o$_rb_csi_r‘hg_+ oehf7hg_ $‘,b_W\C(e\ln_qE– Znfb_7nb_pk^_klf7qn_ m^g_7b(_

k ]̂ka_Hnr‘+ h]dTZhf_ oehf7mpBn_ j]d7,‘7Zhfrp_hn_c\b_7W \C(e\ln_csi_Zhf oehf7hg_ oe,Cklf7W mqn_m^g_b(_ pBb_ #N]hg_+

 r#]db_7k]p_ %@]dTp]dn_hp£,‘&klf7hg_ oehf7Wm ?̂7ir_Zhf ZjB7klF]7 klf7csi_Hnhg_Vd mkN̂ _pn(_ (CdHng_\Eahg_+ oehf7klf7hg_ oe,Cklf7kN  ZkB7sBf7

qBn_Zr6ofIr?7; #N]\EaZhf nfo#Ng_n]d Znlf_oB̂ _« pcsg_7csg_7 c\b_7 crFcrb_kBk_7kCc\b_7mf7csba_ h[f,p#f7Z#B7\l(_kDW jBEZjfb_@]db_iBk_7 hg_  odr_Zjfb_\Ea hg_Vd

(CdHng_\Eahg_+ $‘,b_hg_ rqkJ?7jCd7 -4/4\d@Ni_pBb_ heWkNp_id %M&qE– Zsf_crqf7Zhf oehf7W jb_anEjba_nE Zcrfb_7oEc\b_7mZHnfb_7csi_Zhf heW(ej\ln_n]d

rCdHnk_7Z#7jBE \Eahg_+ †Z^#fpBb_ hehg_ mhn_rb_qE– oehf7n]d qga_hBb_7\EaIr?7;  h[f,p#f7W m^f7(ec\b_7nEah]dT; h[fp#f7 Z#B7\l(_c\b_7W
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mpb_7mnlr_crFodr_Zhfm\lFr_mc\f; kZnl\lk_7@]db_Zhf qdp_nd̂ _mcsi_ (CdHng_\Eahg_+ m#fmf7oCd7WmjCd7kNfZpfa †iHnf,Qf ]̂(fkkN oehf7klf7 oBp_Ib]k_7\Bba_

## _̂ mZHnfb_7k#N]r‘+ he– mqe7Z^#fk#N]r‘+ hehg_  p]#]i¤f _̂ZofnW mc\f7Zhf msBET,b_klf7@Nba_ kc\f7^f7Zhfhecsi_r‘hg_+

 †m\l]̂ _mpBb_7– $‘,b_hg_ he’#dpi]dn_Zoaof\EaZhf ’lb_7 ?̂ %Jenny&W oe,C,p_iCdn]d,p_\EaZhf o _̂$ _̂Ik]FP–#N] #?n _̂J(lfJ_p]#]i¤f _̂#Cd h]dT

hBf7Z#fn_og_rp_kDklf7iBfn]d crFodr_\E ahg_+ ’lb_7 ?̂7hg_ mcsGZ#fb_ k]̂ _7\Zo7b(_,p_iCdn]d ,p_jb_\EaIr?7; p#]i¤f _̂#CdpBb_ i]p_,b_if7kDmklf7  jCd7##N]\Eahg_+

ZoaofkDklf7qEpBb_ ’lb_7 ?̂n]d Zrlf_#Bb_,k_7Zckfn_Zihg_a mZcrfb_7mcrn_csi_ZiZhfm#fhg_ ’dK_hZ##N]Zhfoe>n?7W ie7ie7i]dn_i]dn_’#di]dn_iBfcsba_ kNp_id#N]Z^c\b_7

rb_csi_hg_+ $‘,b_WZoaofik_7ie7kDklf7 hg_ \@zf n]d(_h< _̂@Nba_ oehf7klf7@Nba_ Zklfn_klf7Hnf7kNfpeZhf mnlba_ i#]dn_rCdiC peg?\ln_n]d kNp_id(e# _̂ #g_kN̂ _7\Eahg_+

$‘,b_W csi_#r_ kN̂ _qE– heWhf7hk?7@Ni_Z(fn_W rCdiC@Nba_ ’lb_7 ?̂W mcrFmkDn]d @]Db_7(NJ_nf Zoaofof\Eahg_+ q]dm#fmhg_(ej\ln_– mZc\\Cqf7c\b_7csi_Ir?7;

oehf7hg_ Zklfn_klf7kNhn_jb_7of\Eac\b_7 csi_hg_ q]dTZHnfba_ h[fp#f7 ]̂(fk– mqe7Z^#fn]d on_n]db_ qf7c\b_7k#N]r‘+

 oehf7hg_ oe,CkNjb_7hn_ofc\b_7csi_ZHnfb_7 heWmjCd7 hp_\ln_hg_ # _̂iZhfpd̂ _Tcr _̂kDcsi_o]ka_kg_n]d ^f7og_\Eahg_+ mp]dn_m\CcrFc\b_7hg_

\#i_(f _̂[d̂ _7Zpf_>n?7@Nba_ pmi_mi_; pm?7m?7kg_Z^Ir?7; jC#Ng_Zhf oe,Cklf7hg_ (J_Znl7kD#N]Zhf oeklf7W moNk_7Z,7Zhf pi_,k_7nBEklf7csi_Hnhg_j]dZhf

mZpB7 mZ\6mf7csba_ pB̂ _7oN̂ _Hno]ka_kg_a I=]p]hLmsBEmig_7W mhb_7,b_klf7kN ofo]k_akg_csi_r‘hg_+  oeqdrgfZ#7; crp]dn_klf7; =nlf_ Hnf7Zhf k?$?(f@Nba_

h]r§Cj]db_#f ifZrklf7kNpjba_ j _̂Tnlb_c\b_7n]d Zr6Zr‘n_# _̂ oe,CkN oecsi_ofc\b_7j]dhga_ i]p_ne7(J_c\b_7hg_ (Z T̂hfkn; @Ni_Zr‘b_7-1, @Ni_Z^fn_r]db_7q]p]db_

m(e,‘$hBp_ hBb_7c\b_7rb_csi_hg_+ mZk#]n _̂oekl]G7klf7hg_ hep]dTW k]hf7idhi_rb_mpBb_7– Zklfn_klf7@Nba_mpe hn_Zpfb_hn_hf Z^@]db_ o]k_akg_kVdp_r‘+

 02 #f\]db_@D̂ _7Zhf mZk#]n _̂oekl]F7(CdHng_Z^Zh7Zhf m#fhg_ oB̂ _\EaZhf @Ni_Zr‘b_7 - Zhfb_7Znlf_n [d#f7h\b_hg_ oehf7n]d heTW rCdh<f _̂@Nba_

s _̂jb_7\Eahg_ Vd .,,2\d@Ni_ Z#B7 Znfn_rBEm>n]F oeqdj@~Znfn_(ej _̂7ii_c\b_7pBb_ ZpBP#hg_+ mc\f7 /2 #f\]db_@D̂ _7Zhf oeklf7 iJ_7if7hg_kNf oehf7hg_

[d#f7h\b_mf7csba_ ok_7crr]dTZjfb_ c\b_7Z^\Eac\b_7n]d oB̂ _\EaZhf @Ni_h _̂7Zr‘b_7klf7iBfZnlf_ r‘,b_\Eahg_Ve« csi_hg_+ [d#f7h\b_W odr_Zjfb_c\b_7kr‘#N][E jba_nEjba_

csi_ofhg_Vd -/ #f\]db_@D̂ _7hf oLb_ csi_hg_+

 oeqdW oekDZ#7; @]db_bCZ#7n]ifi#r_klf7mZr6 oeklf7W Z,s _̂ pd̂ _Tcr _̂c\b_7hg_ $‘,b_ #]d7hf7iBf idZjfb_7\EaZhf m\ln_mon_@Nba_ Zklfn_kN oejb_7hn_

ofZhf heW m(emjn]d qdp_Z,# _̂mpBn_ Zckfn_klf7iBfZhf kNp_idklf7n]dcrb_jb_\EaZhf heW j _̂7hi_Zhf jba_nEjb_anEZcrfb_7oEc\b_7j]db_#f i?kCn]̂ _7

Zmfn_– oehf7n]dmjCd7 hp_\EaZhf ZHnfba_ o]dn_of\Eao]k_an]d̂ f7og_ofhg_+

 @Ni_mdr_pEBqE– heWm(emjn]d pb_jn_\EaZhf Zckfn_ckf7iBfZhf rifig_klf7n]d -4/4 \d@Ni_@Nba_ -43-mHnf7pBb_ idZjfb_7\aEahg_+ rqkmpBEcsi_Zhf

XXo]b_r]db_7j]db_#fjn_jCmZ#7– Z#B7\l(_c\b_7@Nba_ oeW jb_7hn_kDvvifmdr_n]d -53- \d@Ni_– qdp_Z,\EaIr?7; oehf7W p#]i¤f _̂kl]F7#]d7 qb_#Nf7Zi# _̂ #NfZsB\Eahg_+
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Z^fn_jn_pBEcsi_Zhf XXoehf7 @Nba_ p]#i¤f _̂p]dTqE–#N]Zhf \Cif7kD mkem#fvv n]d -43. \d@Ni_– qdp_Z,\EaIr?7; hepd]TW hfkf _̂i]p_ \CkDklf7n]d Zoaofofc\b_7mf7csba_

oehf7@Nba_ p]#i¤f _̂klf7 mHnf7 pBb_#N]Zhf jn_hB(_kDn]d crh# _̂ q]dmpe #NfZsB\Ea hg_+

 \Cif7kDmkem#fhg_ sp_#e# _̂oB(_neIr?7; pi_c\f7pi_qn_ ^fkg_>n?7\Eahg_ m[(_ZHnfba_j]dZhf_ oehf7klf7@Nba_ p]#]i¤f _̂klf7W kln_@Nfmkem#f

klf7r‘Zhf klf7crf7Zhf #dr_rCdklf7n]dcrhqf7« csi_hg_+ $‘,b_pBb_ rCdZr‘b_7 %-,,& Znlf_@Nba_ q]difmdr_qEpBb_rb_ $‘,b_W mqb_n# mcsi_mrln_csi_Zhf

rCdJkfog_7 r‘,b_hg_+ !‘n_rCdklf7hg_ moB̂ _rb_ Zil7>n?7Ir?7; nZo7heb(_mjba_pBb_rb_ sp_#e@]db_Zmfb_crb_jb_qf7hg_+  i]p_\Cif7kDklf7hg_ oehf7n]d qe7c\f7

Zic\b_7kVdp_[E; p]#i¤f _̂nk⁄fW msEB,b_csi_Zhf mc\f7 pi_iCdpi_Z(fn_mf7csba_ Z,kLqf7c\b_7csi_ZHnfb_7n]d $‘,b_hg_ qb_#Nf7Zic\b_\Ear‘hg_+ i]p_j]d7c\b_7;

i]p_nh]nZmfn_csi_c\b_7; Zrlf_#Bb_c\b_7; ,k_7^g_7c\b_7; Zrlf_#Ob_#(_Zkfc\b_7; ^n_̂ Epg_Hng_iBf iJ_7if7hCd7hr_c\b_7iZhf oehf7klf7WmZpB7mZ\6klf7hg_ jb_a

nEjb_anEZcrfb_7oEc\b_7@Nba_j]db_Zhf ok_7ZHnfb_7Zr6– m^g_7b(_̂ ]k_a\lZhf p#]i¤f _̂klf7– r]d«Z#N7nlZhfV _̂r _̂mkem#fklf7#N]Hnhg_n]d crh# _̂ >n]F7if7\EaZhf

jb_anEjba_nEZcrfb_7oEc\b_7W mZqfn_mklf7rb_csi_r‘hg_+

 jba_nEjba_nEZcrfb_7oEZr6pBb_ $‘,b_W Z^fn_jCd7jn_ jCc\b_7 XXoehf7@Nba_ p]#i¤f _̂p]dT–#N]Zhf \Cif7kDmkem#fvvhg_ oehf7Wjba_nE jb_anEZcrfb_7oEc\b_7

mZc\mZ^n]dcrFodr_# _̂ moB̂ _i]p_rln_i#fZnfb_7iBf nl#CD7\Ear‘hg_+ oLn_ii_Z#Nfan]d >nCF\Ea#Zhf oehf7klf7W #dr_rCdZhf_wb_7; m ?̂7nr_jCd7 ?̂7ir_kDcsba_ b]dZ8n7;

IrCF7Z^Zhf nZo7b(_ oeb(_h#dr_Zjfb_c\b_7Zhf_wb_7; i]p_k@NCZhf mkl]F7hk?7pi_Z(fn_ i]p_j]d7 ZkOZ^fn_Z^c\b__7Zhf_wb_7; mc\f7Zhf rCdJrkfklf7@Nba_mpe

q]difmdr_hg_ oeqdW i]p_,b_if7 kD#N]Zmfb_ h]k_7hBb_7\Eahg_+ Z#fb_7#Zhfifmdr_klf7hg_ kZ# kpBn_@d]b_rb_csi_hg_+ \Cif7kDmkem#f ifmdr_n]d %0&ompBb_7 mdr_

Z# 5,,, Znlf_ Z#fb_7\Ea#Zhf_og_7 ck _̂ck _̂j _̂j _̂Z#fb_7# Zhf_cbf7og_7   oehf7klf7hg_ i]p_\Cif7kDj]db_#f mkem#f– he pd]TWiC@D̂ _hg_  Z^fn_qr_ r‘,b_\EakD

m^g_7b(_p]dTn]d hn_Zhcr# _̂ q]difmdr_hg_ #CD7 ]̂k_a \Eahg_+

 mkN̂ _pn(_pBb_ oehf7klf7mpBn_ $‘,b_W\C(e\ln_@Nba_ m ?̂7ir_ jCd7csi_Zhf r#]db_7k]p_ %@]dTp]dn_hp£,‘&p]dThg_ kln_@Nf\Cif7 kDklf7W @D̂ _7qf7pBb_ moB̂ _rb_

n _̂Thp_\ln_#N]hg_+ hepd]Thg_ hep]dTW@Dp_\k_7klf7– sBCIs]F7Zhf 8nn_hBf7q]̂ _7\lFr_kD#N]HnIr?7; p#]i¤f _̂ #Cdklf7– hepd]Tn]d h[fhnlnl @Ni_hn_Zmfb_crFodr_Ir?7 #(_i#f

Znfb_7Zhfkln_@Nf@Nba_ qf7@]db_Hn hg_+

 XXmCsB(_#fZnfb_7Zhf oehf7n]d(_\@zfvvW ifZ#7j#f csi_he kf\_ n]dTi_’Z#fa %Mark Cosgrove&hg_ XXr#]db_k]p_ hpb_7 inf7klf7hg_ XXnM _̂Zpf_

$?kNf#N]p(_vv XXnM _̂Zpf_ i]p_oDr_#Nf7 p(_vv XXnM _̂Zpf_ZHnfn_ p(_vv XXZ,7Z,7hBf7vv ihga_m#fZpBn]d >n?7kf7iBf n _̂Thp_qf7hg_ Vd Z#7hf7\Eahg_+

 oehf7klf7@Nba_ p]#]i¤f _̂mHnf7kNf#N]Zhf $dp](mZ#7 r‘Zhf nBfc\f7\ln_kNf Zr6hg_a kln_@Nfmkem#fkNofZhf m#b_7 mcki_@Nba_ mpe odr_Zjfb_#kg_+

$‘,b_@Nba_ heWZ^fn_o]dn_klf7hg_ oehf7klf7W kln_@NfmkDm#fklf7hg_ J?7Z@Nfn_@Nba_j]db_Zhf mcrb_oOfmf7csba_ q]̂ _7\lFr_c\b_7n]d \C#hga_m\l]̂ _– p]#]i¤f _̂klf7W
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kln_@Nf mkDm#fklf7hg_ kZ##fhga_ i^i_mf7csba_ q]̂ _7\lFr_c\b_7 n]d\Chg_a m\ln_nd] oCd7,n]d oli_olG#D\EaHnhg_+  kZ##fhga_i^i_ %Limbic System&j]dhg_kNf

J?7Z@Nfn_@Nba_ jd]b_Zhf mcrb_oOfhg_ i]p£UmZpB7W m#b_7mcki_csi_hga_m\l]̂ _pBb_ mo]dmZolfn_crFZr7 Zhf pCdTcr _̂kDn]d ko]dof7Zhf i^i_rb_csi_hg_+

 m[(_aZHnfba_j]dZhf_ oehf7klf7W kln_@NfmkDm#fhg_ J?7Z@Nfn_h]dT p]dn_#]dn_jn_hBf7qf7Ir?7; kln_@Nfhg_ i]p_\Cif7kD@Nba_ j]db_Zhf jn_hB(_Z#7W

nl(_cr _̂Zhf p _̂s]d7n]dZnfb_7kB̂ _iBf cr h@]db_Zhf 8n(_,Zhf mcrf7csi_r‘hg_+ kg_hga_p#]i¤f _̂ pi_Znfb_kL oehf7kln_@Nf  i]p_\Cif7kD@Nba_j]db_Zhf ZrlfaZcrfb_7

kD@Nba_ ?̂7nr_Zmfb_kof@]db_Hnr‘+ †m#fmpBn_ hn_#N]klf7@Nba_ j]db_Zhf mZHnfb_7#b_7#N]Z^hg_+ mi]p_mr]db_7 klf7iBfr‘,b_Zhf kln_@Nfmkem#f Z#fn_#N]#^_

Z,7nBfZhf @D̂ _7qf7hg_ oehf7 Wi]p_j]d7Zhfkln_@Nfhg_ mZ#crf7Zmfn_pBb_#N]Zhf kln_@Nf 8nn_hBf7 .4\dn]d Z#fn_# _̂ c\f7^f7Zhf kln_@Nfmkem#f

h _̂7Zr‘b_7 Zo7rCdhCd7rCdn]d crFodr_# _̂csi_@]db_hg_+

 jb_7hn_c\b_7@Nba_ \Cif7kD ifmdr_mpBE@Ni_pEB@Nba_mpe $‘,b_hg_ jb_anEjba_nEZcrfb_7oEc\b_7– heWmodr_n]d Ir?7i?7Zi\Ear‘ hg_+ %-415& \d@Ni_ mklF]7

mif7klf7Zr6pBb_jd]hga_ ifmdr_hg_ moB̂ _Z,7nBfZhf $‘,b_W moB _̂m>n?7Zhfmodr_ZHnfba_csi_ Zhf_og_7 q]dm#fhg_ oehf7kl]F7@B(_mpBn_ >n?7kf7Zhf

’(n_#]n_\p_kDcsi_Zhf oehf7W jb_7hn_c\b_7csi_hg_+ $‘,b_hg_ jb_7hn_c\b_7n]dheW k]p_jn_c\b_7qE– Zs6crqf7 hg_kNf -& XXoehf7hg_ mc\f7Zhf

mklF]7mif7 mf7oCd7klf7^g_7pe m\l]FPZhfZ#N7 npg_7n#N]Zhf rCdh<f _̂kN jb_7hn_of hg_of7vv .& XXheWp]d7pn_ c\b_7 rCdiChg_ kg_hga_m#f^g_7vv /&

XXoehf7kl]F7@B(_VdZ\6ZhfheWHnf7pBb_ c\f7^f7c\b_7W p _̂s]d7j]d hg_kNf m[(_m#fvv ihg_ap]dThg_ heW #g_#B(_\ln_n]d Zk7ck _̂ c\b_7csi_hg_+

 p#]i¤f _̂ nk⁄fW mr]db_7mc\f7nEah]dTZhf oehf7W(ej\ln_ hg_  oehf7kl]F7@B(_idklf7mHnf7 XXc\f7^f7c\b_7W p _̂s]d7vv n]d qb_ZHn7Zr7# _̂ o]dmr_iBfcsba_

J?7Zjfb_Zhf jba_nEjb_anEc\b_7W qdp_odr_c\b_7csi_hg_+ mn(_« oehf7r‘,b_\EaoLb_ c\f7^f7Zhf on{fKfklf7hg_ oehf7klf7 Wkl]F7@B(_hg_ kl]F7pe@Nba_

oehf7kl]F7 @B(_kl]F7pehp_kNp_# _̂ j]dZhfm!]r§‘(_csi_ofc\b_7mf7csba_crh\Ea hg_+ c\f7^f7Zhf oeTmsEBTmig_7mHnf7pBb_ p _̂s]d7#N]Zhf Z^#f ## _̂ oCdTohg_

herCdh<f _̂Zpf_@Nba_ s _̂jb_7Ir?7heW Z\‘b_7n]d[d̂ _7mhZ#Zpf_@Nba_rp_#i_Zhf %jf 471& s _̂jb_7#Nb_ [d#f7n]d cbb_7r(_# _̂nlF]7ZHnfb_7j?ZoLf_Zhf $‘,b_

jCd7csp_\ln_W mnl]F7 jn_rb_ csi_r‘hg_+ s _̂jb_7#Nb_[d#f7n]d cbb_7r(_Z^\Ea#b_7 $‘,b_ hg_ [d#f7h\b_oehf7mZr6 jCd7csp_\ln_n]d kN̂ _n _̂ZHnfb_7 (CdHng_

on_\CkD kZr7\Ear‘+ q]dm#fodr_Z^#b_7qEn hehg_ mc\f7Zhf oehf7 klf7W %kl]F7@B(_&klf7mZr6 moB̂ _Hnk_7pk_7Zhf i?#b_kDp _̂s]d7crFodr_\EaIr?7 j(_id@Ni_

pi_idHnfIr?7Z^fn_ heWprga_ Zpf_klf7nEah]dT  ofZ#fn_# _̂ ZHnfn_#BCc\b_7klf7mpBn_ pC\‘7n]dsBba_ Zmfb_>n]F7if7\Eahg_+

 p#]i¤f _̂klf7hg_ mh]gfJ_#N]c\b_7– oehf7klf7@Nba_ peg?Hnhg_ n]dhn_Zhcr# _̂ heWUEBoCd7omZr6 mi]p_mr]db_7qE– $‘,b_W oehf7  nljCd7Zhf

mZc\mZ^rb_csi_r‘hg_+
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 †nEah]dTZhf (ej\ln_hg_ h]r§C@Nba_j]db_Zhf ifZrmf7csba_ Zqfn_\CkDkZr7@]db_r‘+ m[(_ZHnfba_j]dZhf XXon_ZpBTkodr_ Zjfb_c\b_7hg_ J?7Z@Nfn_qE–

mkN̂ _pn(_Z^#f(eZhf i^i_pnl hBf7Z^Zhf hpb_7m\ln_^g_7ok_7n]dh]c\b_7rb_csi_r‘hg_+ Z,‘Vf @Nba_j]db_Zhf hpb_7m\ln_mon_ Zoaofc\b_7hg_

oLn_ii_m,b_m\ln_crkN jb_7hn_ofZHnfb_7n]d kg_hekLkh]r‘+ Zh\lfZhf kNp_k]Zhfm#fklf7hg_ h]k_7jg_7qf7Ir?7; hEoB̂ _ik#N][E [fZHnfba_ mZpB7mZ\6

mhi_klf7 csi_ofh^g_7n]d nM@_dr_p]dTkh]#N]r‘+ XX[(_nEah]dTmf7csba_ J?7Z@Nfn_Wklf7 crf7Zhfmi]p_mr]db_7klf7m odr_odr_Z^mZHnfb_7n]d nM@_dr_p]dTm^g_7b(_

h]c\b_7hg_  J?7Z@Nfn_ %h]dTkVdp_& mnl]p_klf7rln_i?7c\b_7kN ZoaofkDcrFZhf #o$_Zcrfb_7 oEc\b_7mf7csba_ mZc\\Cmf7csba_ZoaofkDcrF\Ear‘hg_+   p#]i¤f _̂pi_

Znfb_W pd̂ _Tcr _̂ZhfmZHnfn]d p]db_7pfc\b_7hg_ oehf7W J?7Z@Nfn_j?h]dT moB̂ _Zh7b(_Zhf q]d7qBb_7mckb_n]d Zr7Zhf_og_7; J]ckb_pp_Zhf odr_b _̂7 pf,^_W

#Nb_7cr\ln_n]d @]db_(NJ_Zhf Zqfn_rCakDkcrF odr_@]db_r‘+

U?,Z=$@Nba_j]db_Zhf oehf7Wkl ]F7#] d7
 $‘,b_hg_ oehf7kl]F7@B(_idW kl]F7#]d7n]d Zc\#f\Cs]dT# _̂ \p_\E\Eahg_+ hehg_ oehf7 r?o?mB̂ _p]do]d’l? %Paleontology&– moB̂ _rb_ mZpBTm>nCF ^g_7\EaIr?7 %Ernst

Haeckel's Naturliche Schapfungsgeshichte& kN Zhf_ og_Znfb_7; XXoehf7Wkl]F7#]d7n]d crga_crga_,, ZjB7Z@B7c\b_7vv Vd$‘,b_ Z#7\EahnEah]dT V?Zn %Haeckel&

odr_Zjfb_\EaZhf XXh[f,p#f7 @Nba_j]db_Zhf s _̂jb_7c\b_7Whk]db_7vv kNZhf_og_7Znfb_7; jb_7hn_c\b_7 %Descent&–  , _̂\Cqf7Zhf m#fn]d bNf7(e\Eahg_+

 ZV?Zno_ %Haeckel&hg_ miB̂ _7Z#fn_mcbb_7rBf7sB(_#f rd’¢]Fo_ pi_Z(fn_ csi_hg_+ ’lfk _̂hkf7Zpf_qCkN hb_Hnf7Ir?7; [fhfp#f7n]d

moB̂ _n]db_7#]Db_7Zhf jb_anEjba_nEZcrfb_7 oEc\b_7n]d on_\CZhfhehg_ jb_anEjba_Zcrfb_7oEc\b_7n]d hn_Zhcrs]dT# _̂ heW hZ@zhf7 hdZph^– mpdZ(fb_m\ln_

klf7n]d mhCd7crF\Eahg_+ p]#i¤f _̂klf7hg_ qe7c\f7Zhf p#]i¤f _̂klf7qEh]dT \EBc\f7h]ckb_Ir?7 Z^fn_ sCBCTIs]F7kD Un_\CdZr6pBb_ Zifi?7iBfcsba_ mf7oCd7 ?̂7r‘7 \Mp_iBr_ peofc\b_7n]d

crh# _̂ >n]F7if7Ir?7; ZVZno_ %Haeckel&hg_ kl]F7iCdZhfZnlf#]d7#N]hp£,‘p]dTW %Hnn_Zr‘n_i; ,n_q?7; @Bf7heb(_; (d̂ _*****ihga_& hZ@zhf7klf7n]d kNf7(Bb_7iBfcsba_

Z#7jBE\Ea hg_+ ZVZno_hg_ XXkl]F7#]d7=?U; U?,@Nba_j]db_Zhf ]̂(fkvvVd Z\6j]d\EaIr?7; hZ@zhf7klf7W sBCIs]F7m\l]̂ _nompBb_7 qr_\‘ Zcrfj]d\E aZhf XXjba_nEjba_ nE

Zcrfb_7oEc\b_7W Up_\Cdhg_ kg_hga_m#f csi_hg_n]d Zsf_cr# _̂  XXontogeny racapitualtes phylogeny vv ifr]d$_n]d ZkB7if7\Eahg_+ ZVZno_ W ]̂(fkhg_

jb_anEjba_nEZcrfb_7oE cbb_7\d̂ _c\b_7– msn_sn_kN >n?7>n?7 kf7kf7 cbb_7r(_\EaHnhg_+

 jba_nEjba_nE Zcrfb_7oEc\b_7W #dr_rCd %Icons of Evolution& n]d Z#7Zhf ifZ#7j#f ’M _̂^h _̂ ,?7o_i_ %Wells& hg_  $‘,b_W m(emjmpBn_

hen]d(CdHng_Zofn_ZiZhf mZqfn_mqf7csi_# _̂ mhn_Wipb_c\b_7– hZ@zhf7klf7Hnf7kNf#N]Zhf peg? Z^c\b_7n]d hn_Zhk#N][EqBn_j]d\Eahg_ #Nb_7ob_7\Eahg_+
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XXcsi_pg_ mjb_asBETig_7pg_ Zjfn_rCdqE–#N]Zhf msBEmig_7vvhg_ msBETm ig_7kNjb_7hn_ofc\b_7n]dsBb_acrZr7hg_+ mc\f7Zhfinf7 oCd7klf7pBb_ hZ@zhf7

klf7hg_ mZifjCd7 sCBTIs]F7kDmjba_– peg?hZ(fb_ #N]Ir?7; hepd]Thg_ hfk _̂ [?[Bf7[?[b_klf7kN jba_nEZcrfb_7oEof\EaHnhg_+

 $‘,b_Z#7qf7Zhf Ui_cki_qE– XX@]dTpd]n_hp£,‘klf7; bNn_klf7; b‘7klf7@Nba_ pBf7hBf7hp£,‘klf7p]dTW hZ@zhf7klf7n]d nM@_dr_p]dT h]HnIr?7; q]dhp£,‘klf7hg_

m\l]FPZhf Z#NPZVfb_7[]d7Z[7[?[b_kN jb_7hn_ofZhf crFcrb_kBk_7kC\C#heklf7csi_ZHnfb_7n]d Zh\lfh Zofn_vv hehg_ q]dm#fklf7n]dZpBT#N]\Eahg_+ q]dpeg?Zhf

hZ@z hf7klf7hg_ $‘,b_mpBn_ XX he>n]Fn_@Ni_hn_Zhf heWm(em jqE– mb_mf7>n?7kf7jCd7 pi_\d\lb_7 i?mjba_p _̂7kN?Zhf Z,7nBfZhf m\ln_klf7

mf7csba_csi_hg_+vv h]dTZhf_og_7 ZVZno_hg_ $‘,b_Z#fn_#N]\EaZhf mjCd7rd]b_7klf7hg_ mpdmZ(fb_csi_ZHnfb_7n]d Jrkfcsba_ rCdZsf_\Eahg_+  ZVZno_ q]dm#f

klf7n]d rCdZr6 Zmfb_crFodr_hnEahd]T Znlf#]d7#N] hZ@zhf7klf7hg_ #dr_oCd7Zr6 c\b_7qE– kpeg?Hnr‘+

 hZ@zhf7j]db_#fnMk_7nlb_kDmpBn_ ZVZno_n]d $‘,b_ Hng_ao]dn_hnEahd]T hehg_ oeklf7Zr6pBb_ mfKf#]NZhf ’lfk _̂ hkf7Zpf_mp]db_7 mhCdcrF\Eahg_+

ps _̂ ZVZno_hg_ mcri_m ^fmjf#N]Zhf m#b_7m cki_@Nba_ kNf7(Bb_7Zhf hpb_7m\ln_n]d Zqfn_\C\Eahg_+  ZVZno_hg_ heW -424 \d@Ni_qdp_ XXh[f,

p#f7@Nba_j]db_Zhfs _̂jb_7c\b_7W hk]db_7vv pBb_  jb_anEjba_nE Zcrfb_7 oEc\b_7j]db_#f mp]db_7mpfmZr6pBb_ hep]dTW Z^#f; #fqe7klf7m# mZ#mpBn_klf7mf7csba_

crb_jb_qf7\EaIr?7; Zklfn_ %2&Znfb_; oehf7 %2&Z(fn_ ihg_a -. kln_@Nfhpb_7p]dqBf rCdJkfklf7 r‘,b_hg_+ Zmfn_Zsf_crr‘  hpb_7p]dklf7hg_

XXjb_7hn_ofc\b_7vv mi?miJ_– crhqf7Ir?7 Z^fn_ Ĉr‘p_ - hg_ JZ#fr; mZ#NPmf#N; se’]̂ _ %Fuegin&; mfs#]noekE @Nba_ pfik _̂̂ ?(f _̂ %Tasmanian& p]dTcsi_Hn

hg_+  pfikf _̂̂ ?(f _̂ Ir?7Z^fn_ Z’6j?of@Nba_ mc\f7,n_,Cklf7ofHnhg_+

 ZVZno_hg_ ]̂k_aZhfmjba_pBb_ hp_kNp_qf7Zh oe pfi kf _̂̂ ?(f _̂hg_ XXmckb_ajCd7vv r#]db_k]p_ Z’6j?of@Nba_ m ?̂7nr_jCd7 jn_@B(_c\b_7qn_;

mckb_ajCd7oehf7csi_Zhf JZ#fr oehg_ m ?̂7nr_jCd7csi_hg_a heWmi?miJ_mp]db_7 oe@Nba_Zklfn_ p]dTn]dmZc\\Cqf7c\b_7– nd](_ZpBT kln_ckb_ mZqfn_mqf7klf7

k#N]r‘+ kg_h]dTrb_j]dZinfke †m#fhg_  ZVZno_ W crga_crga_,, ZjBZ@B7qf7Zhf XXoehf7W kl]F7#]d7iJ_jn_vv nEahd]Trb_ -44.\d@Ni_– qdp_Z,Zhf

XXoehf7Wjb_hn_c\b_7vvn]d Zsf_cr\Eahg_a $‘,b_W mi]p_mr]db_7csi_hg_+ mkN̂ _pn(_rb_ $‘,b_hg_ ZV Zno_Wm odr_n]d \l?7kBk_7ZHnfb_7n]d Z#7qf7hg_kNf

XXnM@_dr_Z#fn_#N]\EaZhf m#fqE– mjCd7hp_Zhfm#fmf7oCd7 ?̂7r‘7Zhf m\ln_klf7hg_ nM@_dr_WmZpB7klf7qn_ klf7crf7Zhf mh]gfJ_#N]he q]dh[f, Zofn

rgf#Nb_mf7csba_ mpg_crFc\b_7n]d nM@_dr_hg_ #Nf ZpB\Eahg_+

 Ui_cki_ ifmdr_n]dqdp_Z,Ir?7; -.@Ni_\ _̂THnfZhfZ^fn_ oehf7W jb_7hn_c\b_7n]d $‘,b_hg_  mkl]F7mif7klf7 kg_hg_am #fklf7csi_h^g_7j]dhga_ heW

n]d(_rd]b_ hdZph^mf7csba_ Zr6Zr‘n_ ofZhf moB̂ _mZ#7>n?7Zhf Zk7\B̂ _7n]d kZcsj]d@]db_\Ear‘hg_+ †m!]r§‘(_sBba_j]d# _̂ \n_\EZhf $‘,b_W m\lg_7@N?7csi_c\b_7hg_

heZcrfj]dZhf m\l]̂ _– m\ _̂7 >n?7 %3&pBb_ rBn_rBn_jeZ^hg_+
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 oehf7r‘,b_hg_a pi_\d %h]dTkVdp_& m\l]FPZhfmkl]F7mif7j]dhg_a Zk7\B̂ _7hg_ oehf7kl]F7@B(_n]dZoaofZhfrgf#Nb_ klf7mf7csba_ m\l]̂ _klf7iBf HnfZjB7Z@B7

\EaHnhg_+ h]dTZhf_ q]dm#fhg_ m\l]FPZhf XXmkl]F7mif7vvj]d hga_ inf7oCd7W m!]r§‘(_hg_ Z([e(lmf7csba_ on_k\Ck\lb_7 †m\ln_n]d jCd7csp_ @]db_sd] T# _̂

Zklf_oba_\ln_k#N]Zhf >n]F7rk_7c\b_7rb_csi_Ir?7; m!]r§‘(_sBba_j]d\ln_hg_ s _̂jb_7c\b_7W rCdh<f _̂nEahd]TZhf mZ##fZhf  m#]r_mZ(fb_klf7 oCd7, r‘,b_c\b_7k#N]#r‘+

 $‘,b_hg_ -415\d@Ni_pBb_ he#N]Z^\Eac\b_7qn_ mkl]F7mif7 Wm!] r§‘(_qE–#N]Zhf mZHnfb_7m#fnEahd]T s _̂jb_7c\b_7 n]dqdp_ri_c\b_7– r]d« crp_hf7p]nl

hecsi_hg_+ Ui_cki_ifmdr_n]d qdp_Z,\EaZhfq]dm\l]̂ _n h[f,Zofnrgf#Nb_klf7 XXmkl]F7mif7vv W m!]r§‘(_sBba_j]dkDn]d hZ[f kpe\Ear‘; XXmf7oCd7Zhf h[f,Zof

nrgf#Nb_klf7 mkl]F7mif7n]d heZcrfZhfm\l]̂ _pBb_ he[fn]dj]do]d h^g_7j]dpfn]d #Nb_7ob_7ob_7kh]Hnr‘+ Z([e(lmf7csba_ Z,‘Vf# hg_ s _̂jb_c\b_7W mkem#f

kh]#N]Zhf qb_#Nf7hg_a o]dmr_\ln_ klf7r‘,b_Z^hg_vv n]d he, _̂\C\Ear‘hg_+vv mkl]F7mif7W m^n_m !]r§‘(_n]dksBba_j]d@]db_Zhf $‘,b_hg_ oekl]F7klf7mZr6

kZnfb_7kDn]d crFodr_\Eahg_+ q]dm\ln_qE– heW(ej\ln_csi_Zhf @Ni_\dioCd7Zhf Z,‘Vf#hg_ s#]ds#Ecsi_Ir?7; qb_p]db_7>nE@]db_Zhfm#fklf7csi_  Hnhg_+ oehf7hg_

oeklf7iBfn]d Zr6qBn_Zmfb_ Zr7iBk_7\EaIr?7; m\l]FPZhf  heklf7hg_ m\l]FPZhfheklf7@Nba_ moB̂ _rb_c\f7^f7Hnnf hepd]Tn]d qb_#Nf7 crp_hf7Zhf mkl]F7mif7klf7nEah]dT

h[f,Zof nrgf#Nb_klf7hg_kHnf\Kmjb_amp _̂7hp_kNp_\EaZHnfb_7n]dZcrfj]dZ#7hf7Zhf inf7#r_ @Ni_\dHnf7– #Dr_ZqB7kDn]d , _̂\C\Eahg_+  h[f,Zofn

rgf#Nb_klf7hg_ c\f7^f7Zhf mkl]F7mif7@Nba_ oekl]F7mHnf7pBb_ m!]r§‘(_sBba_@]db_# _̂ kpn_@]db_Hnr‘Ve«og_7 mc\f7 inf7klf7n]dZcrf\Eahg_+

 jba_nEjb_anEZcrfb_7oEc\b_7n]d(CdHng_Zhfheklf7mpBn_ oekl]F7klf7hg_ qb_p]db_7>nE@]db_Hnhg_ %hd]TkVdp_& mkl]F7mif7klf7m#  mkl]F7mif7 hp_kNp_#^_

>n]F7if7Hnhg_+ m[(_ZHnfba_j]dZhf_ mhn_#Nb_oln_#N]Zhf rCdiCklf7hg_  jb_anEjb_anEZcrfb_7oEc\b_7j]db_#f Zcrfb_7oEc\b_7qE– jn_on_Ir?7>nCF\Eahg_+ $‘,b_

on_n]db_\EaZhf †Zcrfb_7oEpp_c\b_7hg_ mkl]F7mif7 %h]dT& kl]F@B(_idp]dTW msEBT,b_ klf7nEah]dT mhn_#Nb_oln_ #N]Zhf rCdiCn]d m^n_sBba_c\b_7– mhCd7crF# _̂ p]nlZhf

qe7c\f7Zhfon{Kf m!]r§‘(_## _̂ \n_\EkD#N ]\Eahg_+ XXoehf7mf7oCd7hg_  Z#NnlZhf nd̂ _rifig_7 pi_\dj?p]db_7kN jb_7hn_of\EaHnhg_vvVd jba_nEjba_nE

Zcrfb_7oEc\b_7n]d (CdHng_Zhf h[f,Zofnrgf#Nb_klf7 on_\C(CdHng_Zi\Eahg_+ hepd]TW nBEcrf7Zhf rkfKn]d Zsf_cr#^_mpBn_ c\f7^f7Zhf mkl]F7mif7

klf7nEahd]T oekl]F7klf7n]d hp_kNp_# _̂ Vdp_of7; kVdp_[e7of7j]dZhf kZ##fkD klf7nl _̂#N]Z^hg_n]d $‘,b_kNp_\ln_\l\aEhg_+

 †m\ln_pBb_$‘,b_hg_ c\f7^f7Zhf kl]F7@B(_klf7 %h]dT& mkl]F7mif7klf7W sBETig_7rCdpBb_ oemhb_7msBETmHnf7 c\f7^f7c\b_7klf7 Vdp_of7; kVdp_of7

j]dhga_m#fnEahd]T kZh\lf kZ##\Ear‘+ XXq]dm#fhg_ oehf7kl]F7@B(_hg_ †^g_7mp]db_7 hp_kNp_\EaIr?7; mkl]F7mif7klf7 %hd]T& mkl]Fmif7\EBnEah]dT mjb_amp _̂7

csi_\EaHnhg_Vd j]dZhf nBEcrf7c\f7^f7 Zhf mZ#7n]ifî ?7r‘7csi_\Eahg_+ h]dTZhf_ Z^fn_r]db_7inf7#r_hg_ r]d« hba_Zolf_Zhfm#fcsi_ Zr6ofhg_+
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 oehf7Wjb_7hn_c\b_7n]d m\ _̂7>n?7 %3&qE– $‘,b_W ZjB7Z@B7Zhf oekl]F7idhg_ j]d7j]d7#Bf7#Bf7 #Dr_ZqB7c\b_7csi_hg_+ hehg_ oekl]F7id inf7#r_n]d

m!]r§‘(_sBba_# _̂ kpn_@]db_[E XXoehf7W kl]F7@B(_@Nba_  kg_h]dTmf7csba_ hep]dT Zr6Zr‘n_\Eâ g_7vv j]dhg_a mHnf7pBb_c\f7^f7c\b_7Wp _̂s]d7j]dhg_kNf m[(_̂ g_7Vd

ifmdr_m i– V _̂cr\EaZhf mZc\\C Zk7\B̂ _7n]drb_ Zcsj]d@]db_s]dT#^_ ZkLf_oba_ \ln_kEahBf7hg_+

 XXkl]F7@B(_vvmHnf7pBb_ p]db_7pf# _̂ c\f7^f7Zhf mZ#7r‘ kDklf7 k#N]ZHnfb_7 $‘,b_hg_ csi_@]db_Z\ln]diJ_7if7@]db_sd]T# _̂ nl#CD7hBf7\Ea hg_+ q]dqn_oB̂ _« Z\‘b_iJ_n]d

\lJ_7nr_@]db_s]dT# _̂ hemhCd7crF\EaZhf ^g_7ok_7hg_  oehf7W ,]gfJ_hg_ mc\f7Zhfp#]i¤f _̂klf7nEah]dT peg?hg_ Vd  h[f,p#f7Wrgf#Nb_nEahd]T on_\Co]dn_

hga_m\l]̂ _kNi« mkN̂ _pn(_rb_ kNf7(Bb_7\Eahg_+ hfk _̂jb_7hn_c\b_7hg_  hk}fnlk_7ifW pBn_\ln_kDcsi_Zhf kl]F7@B(_Vdj]dZhf kl]F7@B(_W mihg_ heTn]d

kckb_Zi#^_ oe@Nba_ mhn_mf7oCd7Z#fn_ #N]ofhga_ j]do]d#b_7mf7csba_csi_hg_+ mkl]F7mif7klf7Wkeo mihg_ s _̂jb_7#Nb_csi_Ir?7 kl]F7@B(_W keomin]d nk⁄fJ?7nlk_7

m\ _̂7>n?7 --– kNp_pk_7pb_qf7hg_+

 nM@_dr_p]dThg_ [d#f7h\b_W rCdh<f _̂Zpf_– crF odr_c\b_7\C#Ir?7; Znl7Ue7>n?7kf7Zhfs _̂jb_7#Nb_[d#f7W mkNp_mhf7 r‘#N]r‘hg_+ hn_#N] hp£,‘mf7oCd7@Nb_a

mqe7hcsba_ oehf7hg_ jEo_#N]hkLqEh]dT nk}g_7q]d7qf7Zhf mhn_mpBn_ !fpdZ=$ j]db_#f gÔ _Hnf7\ln_ m Zh7i]p_n]d kl]F7#]d7=?U %DNA&@Nba_mpe s _̂jb_7#Nb_

[d#f7mf7csba_ Z#7kNp_qf7hg_+ kl]F7#]d7=?Uhg_ hepd]TW mkl]F7mif7n]d cr _̂«qdp_odr_Zhfmhn_#Nb_Zhf mZHnfb_7m#f csi_hg_+ kl]F7#]d7=?Uhg_ hs _̂7#Bn_; r]d7Vr_

jb_; nM _̂Zpf_@Nba_ hb_n]d qdp_odr_@]db_hg_+ oehf7klf7hg_ oehf7klf7n]d ZkB7sBf7Zr7Zhf_ oe,C; Zklfn_n]d ZkB7sBf7kZr7@]db_r‘+ jb_hg_ jb_n]dhf ZkB7sBf7Zr7hg_+

>nCPn]dZkB7sBf7kZr7@]db_r‘+ r]d7Vr_hg_og_7 r]d7Vr_ n]dhf ZkB7sBf7@]db_o]ka_kg_csi_hg_+

 mcsi_kN̂ _mZHnfb_7n]ifinEah]dTZhf m\l]FPZhf r]d7Vr_kklf7hg_ pi_\l]̂ _pi_\‘hf k]p_o]dn_HnIr?7; hepd]TWmhn_jCd7q]p]db_ n]d(_, _̂Zjfb_ csi_ofHnhg_+

hpb_7j]d7Vfj]d#b_ jb_anEjb_a Zcrfb_7oEc\b_7n]d (CdHng_Zhfheklf7 mh]mkNp_crFhg_m \ln_csi_ Zhfm#fhg_ r]d7Vr_hg_  kg_hga_m\‘kN jb_anEjb_anE

kcsi_ofr‘+ r]d7Vr_hg_ @Ni_h _̂7Zr‘b_7 .4, mZr‘b_7kN csi_of HnZHnfb_7 hepd]TZcrfj]dHnhg_+ q]dmZnfb_hg_ mZkB7r‘Zhf on_ 4 Z\lfb_7@Nba_ Zc\Zqfn_ -4

Z\lfb_7#N]HnIr?7; Z#qE– k]̂ i_ 0,Hnfmhn_#D@]db_Hnnf mb_7jn_n]dsk_7@]db_sd]T# _̂ oNroLb_ck _̂iBf pi_̂ f#?pBb_ /k]db_Zcr7@]db_Hnhg_+ r]d7Vr_hg_ mIkErb_r]d7 Vr_csi_Hn

hg_ m[(_aZHnfba_j]dZhf mhn_hg_ [d#f7h\b_W hZnApi ^i_ kl]F7#]d7 =?UZHnfba_rb_csi_r‘hg_+

 j?B$b_#dn{Z=$rgf#Nb_ Swedish botanist Carl linnaeus %-3,3)-334& hg_ (Z T̂q]p]db_mhCd7crFZhf heW []db_̂ ]dk?̂ (_%Binominal& mkl]F7mif7i^i_W

p]d7pn_kDn]d XXkl]F7\EBrgfWs\b_vvVd Z\6\Eahg_+ hehg_ mkl]F7mif7W kZcrfb_7oE@]db_kDn]d (CdHng_on_\CIr?7; hem!]r§‘(_sBba_Zhf mkl]F7mif7m pBn_

hk}fnlk_7if@Nba_j]db_Zhf inf7oCd7XXmkl]F7mif7vvn]d \EBc\f7Zsf_ qdp_\Eahg_+ heW mkl]F7mif7\EBZhfi^i_hg_ s _̂jb_7#Nb_ [d#f7 s _̂jb_7\EaZhf c\f7^f7Zhf

XXmkl]F7mif7klf7vv n]d\EBc\f7Z^c\b_7Vd m!]r§‘(_#Zhf hk}fnlk_7if@Nba_j]db_Zhf #DZqfb_akN csi_Zr6of\Eahg_+   $‘,b_hg_ s _̂jb_#Nb_n]d kcbb_7r(_\Er‘+ mhn_#Nb_Zhf
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m#fmf7oCd7hg_  hp_kNp_klJ_klf7@Nba_mpe [d#f7h\b_hg_ mkN̂ _ ib_ii_ kNp_hf7\aEhg_n]d ckb_@]db_# _̂ r]d«hZ[fqf7>n?7Zhf hecsi_\EaIr?7 mn(_«hb_hg_

q]dm#fklf7W keomi s _̂jb_7c\b_7 n]dZ^fn_cr _̂oNg_aHng_aoLb_ Zc\#f\C\EaoLb_ hb_hg_ s _̂jb_7#Nb_W Zc\#b_7–#N]Zhf hba_n]dhb_ #NfZpBTo]ka_kg_+

 kl]F7@B(_VdZ\6Zhf kl]F7@B(_Wmihg_ nk⁄fJ?7nlk_7 --75 pBb_ #NfZpBT@]db_hg_+ XX[d#f7h\b_hg_ Zck>n?7Zr6–#N]Zhf [fhfinf7klf7 n]d #dr_ZqB7Zi\EaIr?7

q]dZ^#fkN [d#f7h\b_hg_ oeklf7iBfn]d nk⁄fm#r_#r_ hd]T rlCP@NCZi\Eahg_vv+ [fhfinf7 nBEcrf7kDhg_ nBEcrf7Zhf(J_Znl7klf7; kpeg?Zhf msEBmig_7klf7kN

h?7h _̂Tcsi_c\b_7 qBn_Zr6ofkDn]d Zr7iBk_7hg_+ †h?7h _̂T csi_c\b_7hg_ peg?Zhfoekl]F7@Nba_ on_qr_# _̂ oeklf7 n]dcsi_Zihg_a mZHnfb_7p#f7n]d #g_#B(_nf;

mZ#crf7; jCrb_mZ#fb_; kln_oCd7 h< _̂; kln_@Nfmkem#f@Nba_mc\f7Zhfm#fklf7nEah]dTZhfm#fklf7 hg_ q]dmsEBmig_7klf7n]d \@zfn]d(_r]db_7j]db_#f qe7c\f7Zhfo

n{Kf p]d7pn_Znfb_7kB̂ _# _̂ crFodr_Z^c\b_7csi_r‘hg_+ klf7crf7Zhf oehf7klf7W kl]F7Zia=?Un]d Zoaof\EaIr?7 r]dklf7Zhf mZqfn_klf7hg_ kl]F7@B(_ idklf7–

U?,Z=$@Nba_j]db_Zhfm!]r§‘(_ k#N]hnEahd]T Zrlfn_jCd7Z^Zhfm!]r§‘(_ sBba_j]d\ln_j]dhg_kNfm[(_̂ g_7j]dhga_ Zk7\B̂ _7m# oemsBEmig_7klf7 \EBc\f7h]ckb_@]db_#^_

mf7qdp_>n]F7rk_7kD csi_ofhg_+

 jb_anEjba_nEZcrfb_7oEc\b_7m(emjhg_ oehf7hp£,‘n]d Zqfn_\CZr7Zhfm\l] _̂pBb_ ZHnfn_i#fZnfb_7jCd7Zhfm#fcsi_  ofr‘hg_+ mhn_#Nb_Zhf

m#fklf7Wi^i_mpBb_7pBb_ oehf7m kl]F7mif7hp_kNp_# _̂ >n]F7if7kDpi_iCdpi_\dhg_ mc\f7Zhfoeklf7Wp _̂s]d7n]d  jCd7csp_Zr7Z^Zhf Z^#f– jb_anEjba_

Zcrfb_7oEkDn]d (CdHng_Zhfhen]d qg_aqf7c\b_7rb_csi_r‘hg_+ q]dm#fhg_ mjba_̂ ]k_aZhf %hd]TkVdp_& jba_nEjba_nEZcrfb_7oEc\b_7j]db_#f \l]̂ _\Bb_Zr6–

hepd]TWZ^#fZ$hn]dkN?\]d mf7qf7Z^Zhf; hfoB̂ _c\b_7nEahd]TZhf oehf7kl]F7@B(_ mjba_mp _̂7klf7W pC\‘7klf7n]dsBba_Zr7hg_+ mhf7 mZ#mZ#fb_;

ihg_am#fnEahd]TZhf mZr6(C qe7c\f7Zhfo n{Kfklf7hg_ oekl]F7@Nba_j]db_Zhf miBEmok_7mpBn_ oepi_Z(fn_W jba_nEjba_nEZcrfb_7oEc\b_7j]db_#f

p]d7pn_pfkD@Nba_ mnl]F7mZHnfb_7cr\ln_cr# _̂ hEoB̂ _i%hd]T& rZVQ]Zk7\B̂ _7csi_ofhg_+ jba_nEjba_nEZcrfb_7oEkDn]d (CdHng_Zhfheklf7hg_ mf#N hf7klf7;

mfs#]nhf7klf7; mhf7csGklf7 %Caucasian&@Nba_ c\f7 ^f7Zhf mkl]F7mif7klf7mcsi_ \EBc\f7@]db_Zhf mc\f7Zhfheklf7@Nba_ mn(_« hep]dT– peg?Zhf p _̂s]d7#N]oLb_

j]dhg_a m#fnEah]dT csi_@]db_ Zc\k#N] ZhfZk7\B̂ _7klf7@Nba_mpe Zjfanif7# _̂ odr_r]db_\Bb_mf KfZr7qf7he klf7csi_Hnhg_+

 h]dTZhf_ mn(_« oehf7klf7hg_ hepd]TW jb_anEjba_nE Zcrfb_7oE c\b_7j]db_#f p]d7pn_kD– mZc\\Cqf7hga_ c\f7^f7Zhf p _̂s]d7#N]oLb_ oehf7klf7W

kl]F7@B(_kN sB(_qdp_\C#hga_he iJ_7if7c\b_7hg_ jba_nEjba_nEZcrfb_7oEj]db_#fIr]Fb_rB EpBb_ Z^fn_– nl _̂#i_hg_Vd #r_p _̂\]db_7c\b_7hg_ m[(_m#fcsi_m^g_7+

ii_kN̂ _Zhf kl]F7@B(_Zr6qBn_# _̂ oehf7=?Um o(_rCdkN hdp_hb_\C#Zhfhehg_ q]djba_nEjba_Zcrfb_7oEc\b_7qE– %ZVZno_W JZ#froenEahd]T& r]dIr?7p]d7pn_ ofZhf

m#fn]d #r_p _̂T\]db_7 c\b_7hg_ m[(_m#fcsi_h^g_7+ q]dm#fhg_ Zm$]d%s_& Vi_pof %Adolf Htler& crFke\EaZhfm#f@Nba_ pi_qr_pg_7rb_csi_hg_+ Vi_pof

hg_ ^fU? ’lfk^?pBb_ $‘,b_W mZpB7mZ\6n]d nlba_hCd7\Eahg_+ hehg_ ’lG7oe kl]F7klf7; kiBk_7kh _̂heklf7; ’ln_ir?7klf7@Nba_ ^fU?p]dTW mZpB7qE– hepd]Thg_ hepd]TW
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ok_7ZHnfb_7– XXmb_mf7>n?7kf7Zhf oekl]F7klf7vvcsi_ofkg_a kg_hepi_J?7pi_Z(fn_kj]d hdp_hb_; hp_csp_\Eahg_+ pi_\l]̂ _ pi_\‘kLrb_ s _̂jb_7#Nb_7n]d

qdp_ri_\Eac\b_7hg_ oehf7klf7 m@£#f(_#N] ZhZi@]db_Zhf Z^#fpBb_csi_Hnhg_+

oekl]F7klf7– kl]F7#] d7=?Uk#N]r‘

 oekl]F7klf7hg_ jb_anEjba_nEZcrfb_7oEc\b_7W qdp_nd̂ _csi_Hn hg_n]d $‘,b_(CdHng_on_\CIr?7; heW \C(e\ln_csi_Zhf oehf7klf7W jb_7hn_c\b_7 ifmdr_qE–

nl(_nl(_cr _̂Tcr _̂ Zsf_cr#Nb_7ob_7 qf7hg_+ h]dTZhf_cbf7og_7 oehf7k]hf7idmqEpBb_ \EBc\f7Zhf oekl]F7klf7W mZpB7mZ\6n]d  mhf7mZ#mZ#fb_nEahd]TZhf

qe7c\f7Zhf on{Kfklf7– mZc\\Cqf7Zhf m#fhg_ hk}fnlk_7if@Nba_ kjn_j]db_c\b_7@Nba_ kl]F7#]d7=?U@Nba_j]db_Zhfm#f mf7csba_ mcrb_[n_pBb_ mZc\\lqf7Zhf

hk}fnlk_7if@Nba_ kjn_j]db_Zhfm#f rb_csi_r‘hg_+

 nM@_dr_pd]Thg_ mf$CW hf7hk?7klf7csi_Hnhg_Vd hk}fnlk_7ifn hB̂ _hb_qf7r‘hg_+ pi_\dpg_7Zhf hk}fnlk_7 if@Nba_j]db_Zhf nBEcrf7c\b_7hg_

oehf7klf7W k]hf7id msEB,b_klf7 mHnf7pBb_ [fhfinf7@Nba_ pg_Z^#fn]dcrFodr_# _̂ csi_Zr6ofhg_+ Zmhb_Ik]FpBb_ #Nb_Zr‘od heW ’#]mZpB7mZ\6rgf#N]

r#]p_hp_klf7n]d Zcrf\Eahg_kNf

 [d#f7h\b_hg_ Zckpi_crb_oCd7– Z^#Zhfoemkl]F7kl]F7pd]Tn]d pi_ZhB7pg_7@Nb_as _̂jb_7Zpf_ke« hepd]Tmf7\EBZ, i?kCZhfm\l]]̂ _nfon]dwb_7; hepd]TW

Z^#fmr]db_7mc\f7n]dwb_7 kNp_hf7Zpf_keW+ mZHnfb_7kenf7 oepd]Thg_ [d#f7h\b_n]d #Nfik_7hcsba_ ZpBTZnfb_7; ZpBTHno]ka_kg_ mZHnfb_7pg_7+ h]d]Tj]dZhf_og_7

[d#f7h\b_hg_ b‘pd]TpBb_ m[(_he@Nba_ kL Z,7Zpf_kehg_kVdp_ %pk _̂ -3.2).3; m!]r§‘(_qb_#Nf7Zi# _̂ qg_a Zr‘b_7qf7c\b_7&+

 q]dTmcrb_ ip _̂Ts]d$_ pnflh]do_pBb_ hb_Hnf7r]dT\lZr7Zhf m?pfolC kl]F7#]d7=?U rgf#Nb_ %Luigi Luca Cavalli-Sforza&modr_hg_ oehf7kl]F7@B(_@Nba_

kN̂ _n _̂hga_mZpBTmZ\6csi_Zhf kl]F7@B(_hg_ i?7rBf7Z#7r‘ #’eklf7m# moB̂ _mhCd7,b_Zhf U?,Z=$@Nba_j]db_Zhf m!]r§‘(_klf7 mf7oCd7csi_Hnhg_j]dhg_a

m#fmHnf7 mZ#7r‘Zhf kl]F7#]d7=?Uc\f7^f7c\b_7klf7csi_Hnhg_Vd j]dZhf (ej\ln_n]d i]̂ _Z\6c\b_7csi_hg_+ †Zoaofc\b_7– heWm hn_pfn]d jn_nr_qf7Zhf

oehf7klf7Wkl]F7#]d7=?U mZcrfb_7moE– nMk_7nlb_Zhf nf=fo?)mn_i_s]dhg_ kl]F7#]d7klf7Wm(emj pBb_ mhi_Zhfmob_7Z#fb_qB̂ _7Zr7Zhf #NfZsBkDklf7n]d qe7c\f7

Zcrfb_Zckfn_iBf crFodr_\EaIr?7; $‘,b_W mZpB7mZ\6csi_hg_a oehf7 kl]F7@B(_idhg_ oekl]F7 h]dTkVdp_ oekl]F7\EBmf7csba_ mp _̂7mif7klf7 qEh]dT \EBc\f7qf7@]db_ hg_n]d

Zolfar‘7Zihg_+
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 oekl]F7@Nba_j]db_Zhf mkl]F7mif7\EBc\b_7klf7hg_ mZr6(C \@zfnd](_ qe7c\f7Zhfon{fklf7csi_HnZhf kln_oCd7; jCrb_mZ#fb_; kln_@NfsBETig_7 rCd; \M _̂qn_Zhf

@NfZ\‘b_7@Nba_ mhf7mZ#mZ#fb_i hg_a m#fklf7Zr6pBb_ >n?7kf7iBf mZc\\Cqf7Hnhg_+ †nEBcrf7 Zhf m#fklf7hg_ mhf7mZ# ^n_#]Db_7kD pi_\drb_csi_hg_Vd

nf=fo?)mn_i_s]dU %Cavalli-Sforza&n Zcrfj]dhg_+ XXm[(_aZHnfba_j]dZhf_ hep]dThg_ mcrb_r]db_7–#N]Zhfm#fklf7csi_HnIr?7; XXq]d oekl]F7@Nba_j]db_Zhf

c\f7^f7c\b_7klf7hg_ moB̂ _mpb_7 mnlr_ nM@_dr_p]dTn]d p]dn_\Eahg_ VdZ#7hf7\Eahg_+ mo]dmZofn_ nM@_dr_p]dT  (ejhg_kNf peg?Zhf rkfK \EBcrf7c\b_7hg_

nM@_dr_pd]TW kl]F7#]d7=?U k]p_nr_qE–#N]Zhf kln_@Nfcrb_Zmfn_pBb_ pg_#N]Hnhg_ Ve«csi_ r‘hg_+  q]dm#fhg_ oB(_neZhfm#fkVdp_r‘+ nl _̂#N]Z^Zhf nM@_dr_p]dTW

kl]F7#]d7=?U k]p_nr_hg_ \n_\EiBfcsba_ m#fmf7oCd7 c\f7^f7 Z^Hnhg_+ nf=fo?) mn_i_s]dU  peg?Zhf oekl]F7@B(_@Nba_j]db_Zhf msBETpempBb_7qn_; c\f7^f7Zhf

oekl]F7@B(_@Nba_ j]db_Zhf msBEklf7 mHnf7  r]d«kl]F7#]d7=?Uj]db_#f Zcrfb_7oEpp_c\b_7n]d i]p_ ,b_if7sB(_#f ZpBT#N]\Eahg_+

 q]dm#fhg_ jb_anEjba_nEZcrfb_7oEc\b_7WZk7\B̂ _7Zr6pBb_ csi_Ir?7; oekl]F7@B(_hg_ $‘,b_ >n]F7p _̂7Zr6pBb_ ok_7ZoLfn_# _̂ micrF\Eac\b_7csi_hg_+ jba_nE

jba_nEZcrfb_7oEc\b_7j]db_#f; U?,Z=$ j]db_#finf7#r_;  oekl]F7@B(_mididp]dTW Zqfn_\Cmf7Zr7Zhf Z\p_ Ir]Fb_mZpB7mZ\6klf7mqEhd]T oekl]F7@B(_p]dTW m(emjn]d

m#]r_qb_ Zi\EaZhf p]nlcrp_hf7iBfZhf heWh[f,mZc\crF,‘$hg_ p#]i¤f _̂klf7Wmjb_an]d rCdperBf7(e \Eahg_+ $‘,b_hg_ nM _̂crFi^i_n]d kd̂ _7p?7\EaZhf_og_7;

heW (ej\ln_mf7csba_ hehg_ oehf7mf7 oCd7W mjba_mp _̂7klf7@Nba_mpe ii_rBEcsi_ HnZhf oekl]F7\BEc\f7Z#7,‘$ i]p_hZ[fqf7qEhd]T mhn_n]d #e#]dn_\Eahg_+

Z^fn_Ir?7 $‘,b_n]d(_p]db_ on_\C\EaZhfm(emjhg_ oehf7klf7Hnf7pBb_ mqr_kN Zmfn_q]p]db_ #fqe7mjba_jba_#N]Hnhg_Ve «csi_hg_+ nCZnfb_7 Zqfn_kiBf

hehg_ jba_nEjba_nEZcrfb_7oEj]db_#f mrCdW q]r_pBb_ #N]Zhf m’Ao]r_oekl]F7pi_Z(fn_csi_hg_+ heW jb_anEjb_aZcrfb_7 oEc\b_7j]db_#fpd]b_7pf\ln_pBb_ JZ#fhf7

pi_Z(fn_ csi_c\b_7hg_ rqkcsi_hg_+

 $‘,b_hg_ jb_anEjba_nEZcrfb_7oEc\b_7j]db_#f oehf7W m^f’p_ mZHnfb_7n]d ZjB7Z@B7qf7Zhf oehf7Wjb_7hn_c\b_7 ifmdr_qE– heW (ej\ln_csi_Zhf

oekl]F7@B(_WhfoB̂ _ Znfb_7kB̂ _c\b_7mZHnfb_7n]d crhqf7hg_+ Zmfn_pBb_ hehg_ (J_Znl7Zhf kl]F7@B(_idklf7n]d #g_gÔ _7c\b_7; oehf7klf7W #]db_7i]db_7

Hnk_7HnFp_Zhf kl]F7@B(_@Nba_ (CdHng_i]p_\liBf Zsf_crhg_kNf #]db_7i]db_7 Hnk_7HnFp_Zhf kl]F7@B(_klf7n]d Zh\lfiBf kl]F7csFp_nf; mif7q]d7Ir?7 (J_Znl7Zhfoeklf7 m^f’p_

pBb_#N]Hno]ka_k(_csi_ hg_+ $‘,b_hg_ kl]F7pd̂ _7hp_csp_c\b_7n]d cbb_7\d̂ _Z^c\b_7kVdp_ZHnfb_7n]d ck _̂ck _̂ j _̂j _̂ , _̂\C# _̂ mZ#7>n?7jCd7m#frb_csi_r‘hg_+

nCkZnfb_7Zhf heWZcrfb_7oEp]d7pn_csi_Zr6kDjba_hfkn; heW m(emjrb_ olb_ kNf7(Bb_7Z^Ir?7; moB̂ _oLb_ck _̂crb_7q _̂Zhf sn_#Nb_– jba_nEjba_nE

Zcrfb_7oEc\b_7W modr_n]d odr_# _̂ i]p_mf7qn_h _̂Zhfhepd]Thg_ kHnf kN?rb_ hn_,b_oDr_#Nf7\Eahg_+

 #fid@Ni_klf7csba_ pd]b_7pfIr?7 h]r_kZ,7nBfoNZhf m\l]FPZhf m^f’p_Z\p_pBb_ (J_Znl7h]k_aZkBPZhf oehf7klf7W kl]F7@B(_ idklf7hg_ nk⁄f>n?7pi_ZoLfn_

#]db_7i]db_7Hnk_7HnFp_Zhf kl]F7@B(_klf7n]d Zh\lfhZofn_̂ ?7r‘7 kl]F7csFp_c\b_7@Nba_ mif7q]d7\Co]ka_kg_csi_hg_+ q]dm\l]̂ _pBb_ r‘Zkfn{ Schaaffhausen hp]qf7k]hnEah]dT
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oemcsi_hkNp_c\b_7\C#Zhf oe,Cklf7hg_ hCh(nb_7iBf mkl]F7csFp_ \C#o]ka_kg_csi_hg_+ oehf7@Nba_ heWm ?̂7ir_Zhf jn_@B(_kDmHnf7 nlF]7rEac\b_7hg_

>n?7kf7ofIr?7; ?̂’#]d7 %hd]T& HhiZp7olhf7 @Nba_   Z’6#?ofZklfn_,CmHnf7#N]Zhf m#fmif7; m\l]FPZhf Zklfn_,Cklf7hg_  Zklfn_oBEZnlf_klf7qn_ mjba_̂ ]k_anl

c\b_7@Nba_mhf7 csGklf7qn_ nM@_dr_pd]T ZkLf_oba_qf7hnEah]dT; r]d«(J_Znl7 h]k_aZkBP ZhfmZc\mZ^– oehf7klf7mHnf7pBb_ Hnf7,b_cs _̂Zcso]ka_kg_+

 $‘,b_W m(emjm# oehf7hg_ >n]F7if7 #d̂ _n _̂7Ir?7; @Ni_h _̂7 Zr‘b_7klf7iBfHnfIr?7Z^fn_ mhn_rb_W q]r_jCd7– crFodr_ qf7hg_+ h]dTZhf_ $‘,b_W

nl(_nl(_cr _̂cr _̂mZh7 i]p_#Nb_7ob_7 qf7Zhf ZjB7Z@B7 c\b_7klf7r‘,b_Zhf_cbf7og_7 heWmhn_rb_hg_ q]dm#fWpg_#N]c\b_7n]d hn_Zhcr# _̂ m#f,qxFk#N]r‘+

q]dm#fn]d Zqfn_rCaZr7# _̂ h]r§Cj]db_#f mZqfn_mqf7k#N]r‘+ oehf7W hfk _̂jb_7hn_c\b_7hg_ kkN̂ _kn _̂ s _̂p?7kDcsba_ iBr_iBEqf7c\b_7 rb_csi_hg_+ q]dm#fn]d

Zqfn_\Cmf7Zr7heklf7hg_ peg?Zhf $?U]db_7– csi_Zhf hfk _̂jb_7hn_c\b_7W mnl]F7jn_ ZHnfba_kVdp_[E; s _̂jb_7#Nb_[d#f7mf7csba_ csi_Zhfm\ln_n]d kckb_Zhf

heklf7 csi_Hnhg_+
 $‘,b_@Nba_heWZ^fn_o]dn_klf7hg_ s _̂jb_#Nb_[d#f7W mZqfn_mqf7n]d cbb_7r(_HnIr?7; mhn_rb_W rCdh<f _̂qE– #dr_qd n]d i]dn_qeqf7 \EaHnhg_+
$‘,b_WZ^fn_n]do]dn_HnZhfheklf7hg_ $‘,b_W (ej\ln_ klf7n]d ZrBTsn_qf7c\b_7; Znlf_Hnf7Zmfb_ crFodr_c\b_7@Nba_ nlba_hCd7c\b_7p]dTcsba_ hen]d Hng_g]F; ckp_@]d7Hnhg_+

q]d $‘,b_WZ^fn_o]dn_klf7hg_ heW mZpB7mZ\6n]d I=]p]̂ _@Nba_ ’lfk ?̂@Nb_a mZk#]npd]T– nlba_hCd7\EaHnhg_+ Zhfkp_%i_& Vei_Zo7 %Thomas Huxley&hg_
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